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Policy Statement 
 
NHS England will commission rituximab for second line treatment for anti-NMDAR 

autoimmune encephalitis in accordance with the criteria outlined in this document. 

 

In creating this policy NHS England has reviewed this clinical condition and the 

options for its treatment. It has considered the place of this treatment in current 

clinical practice, whether scientific research has shown the treatment to be of benefit 

to patients, (including how any benefit is balanced against possible risks) and 

whether its use represents the best use of NHS resources.  

 

This policy document outlines the arrangements for funding of this treatment for the 

population in England. 

 
Equality Statement 
 

Promoting equality and addressing health inequalities are at the heart of NHS 

England’s values. Throughout the development of the policies and processes cited in 

this document, we have:  

• Given due regard to the need to eliminate discrimination, harassment and 

victimisation, to advance equality of opportunity, and to foster good relations 

between people who share a relevant protected characteristic (as cited under 

the Equality Act 2010) and those who do not share it; and  

• Given regard to the need to reduce inequalities between patients in access to, 

and outcomes from healthcare services and to ensure services are provided 

in an integrated way where this might reduce health inequalities 

 
 

Plain Language Summary  
 
About Acute Anti-NMDAR Autoimmune Encephalitis  
 
Acute autoimmune encephalitis is a rare, debilitating neurological disorder with a 

significant burden to patients, families and society. It causes inflammation of the 



brain and in most cases it progresses rapidly into a severe syndrome including 

altered mental status, neurological and psychiatric symptoms or death. Acute anti N-

methyl-D-aspartate brain cell-surface receptor (anti -NMDAR) autoimmune 

encephalitis (AE) is one of the commonest known types of autoimmune encephalitis, 

most often noted in children and young adults.  It is characterised by abnormal 

behavioural and cognitive problems, seizures and movement disorders.  If treatment 

does not work or the patient does not receive treatment, this may result in long term 

disabilities or death. 

 

About current treatments 
 
Second-line treatment is usually administered when the response to first-line therapy 

is inadequate or when the disease is known to be severe or relapsing. It typically 

includes medicines that alter the immune system responses called 

immunomodulators - such as cyclophosphamide, azathioprine, mycophenolate 

mofetil or others. There are promising reports on use of rituximab for this condition 

alone or alongside other immunomodulators. Patients are also treated with surgery 

to remove a tumour as certain tumours may be associated with anti-NMDAR AE 

(e.g. ovarian teratoma). 

 
About the new treatment 
 
Rituximab is a monoclonal antibody causing the number of a type of white blood cell 

that produce anti-bodies (B-cells) to reduce. It has been approved by the National 

Institute of Health and Care Excellence (NICE) in England and Wales for use in 

suppressing the body’s immune response in some autoimmune disorders. It is 

currently not licensed to treat neurological inflammatory disease. Rituximab use is 

known to be associated with some adverse events. 

 
What we have decided  
 
NHS England has carefully reviewed the evidence to treat anti-NMDAR AE in 

children and adults with rituximab.  

 



We have concluded that there is enough evidence to consider making the treatment 

available for second line therapy to a well-defined group of children and adults 

suffering from acute anti-NMDAR AE who have not or have inadequately responded 

to the first-line therapy at four weeks of treatment initiation OR within six weeks of 

first symptoms. Patients who have not or have inadequately responded  to first line 

immunotherapy is defined as deterioration of less than 2-point scale improvement on 

the Modified Rankin Scale for measuring the degree of disability, and/or not attained 

a minimum score of 2 at four weeks of treatment initiation (usually within 6 weeks of 

symptom onset). 

 
  
 
  



 

1 Introduction 
 
Acute AE is a debilitating neurological disorder that causes brain inflammation and 

develops as a rapidly progressive encephalopathy syndrome presenting with altered 

mental status and a range of neurological and psychiatric symptoms (Graus et al., 

2016, Nosadini et al., 2015). The death rate is estimated to range from 2% to 5% but 

can approach 20% in patients who fail first line therapy and do not receive second-

line immunotherapies (Dale et al., 2014, Titulaer et al., 2013). 

 

One of the commonest known types of autoimmune encephalitis is associated with 

antibodies against NMDAR (anti-NMDAR). Anti-NMDAR AE is characterised by 

abnormal behavioural and cognitive dysfunctions, seizures, movement disorder, 

reduced consciousness, speech disorder, autonomic dysfunction, hypoventilation 

and memory deficit ( Dalmau et. al, 2007; Dalmau et. al, 2008;  Graus et al., 2016, 

Irani et. al 2010; Titulaer et al.,2013, Wright et al., 2015). The presence of tumour, 

most commonly ovarian teratoma in young women, is associated with anti-NMDAR 

AE especially in young adults ( Florance et. al, 2009; Gong et. al, 2017;Graus et. al, 

2016; Irani et al, 2010;Titulaer et al., 2013; Wright et. al, 2015).   

 

Most types of AE have significant clinical overlap (Nosadini et al, 2015). Impairment 

in many of these conditions appears to be associated with the degree of active 

inflammation, and therefore the mainstay of treatment is immunosuppression. First-

line immunotherapies generally consist of corticosteroids (intravenous and oral), 

intravenous immunoglobulin (IVIg) and/or plasma exchange (PLEX) (Nosadini et al.,  

2015). Second-line treatment is usually administered when the response to first-line 

therapy is inadequate or when the disease is known to be severe or relapsing. It 

typically includes cyclophosphamide, azathioprine, mycophenolate mofetil or others 

(Nosadini et al., 2015). Patients are also treated with tumour resection if one is 

present. 

 

Current evidence suggests that the use of second-line immunotherapies for AE 

associated with antibodies to cell surface antigens is beneficial, more commonly 

associated with a better outcome and lower rates of relapses (Dale et al., 2014, 



Nosadini et al., 2015, Titulaer et al., 2013). Evidence also suggests that early 

commencement of immunotherapy favours a better neurological outcome and may 

prevent major disability (Dale et al., 2014; Nosardini et al., 2015; Titulaer et al., 

2013).  

 

Rituximab is a chimeric monoclonal antibody against CD20-positive B lymphocytes 

(B cells) inducing B-cell depletion (Dale et al., 2014, Lee et al., 2016) that has been 

approved by the National Institute of Health and Care Excellence (NICE) in England 

and Wales for use in suppressing autoimmune disorders. It is currently not licensed 

to treat neurological inflammatory disorders, leading to off-label use as a second-line 

immunotherapy in patients with severe or refractory diseases who fail the first-line 

treatment (Dale et al., 2014; Nosadini et al., 2015). 

 

Rituximab is known to be associated with adverse events, particularly anaphylactic 

reactions, its interaction with live vaccines and infectious side effects (such as virus 

reactivations, bacteria in the blood (bacteraemia) and sepsis). Most evidence on the 

safety and efficacy of rituximab comes from studies in patients with lymphomas and 

rheumatoid arthritis. About 10% of patients with any autoimmune neurological 

disorders treated with rituximab experience hypotension and bronchospasm, usually 

at the first administration of the drug. Severe manifestations such as acute 

respiratory distress syndrome (ARDS), myocardial infarction, ventricular fibrillation 

and cardiogenic shock have been reported but these are uncommon (Kosmidis, 

2010).These studies suggest close monitoring is mandatory in patients with poor 

general condition and pre-existing pulmonary and cardiac insufficiency (Waubant 

2008). Caution is also required in patients that receive rituximab and other 

immunosuppressive therapies  together to avoid progressive multifocal 

leukoencephalopathy (PML) mostly in patients with disorders characterised by 

proliferation of lymphoid tissue (lymphoproliferative disorders) (Carston et al.,2009).  

 

There are few case reports of posterior reversible encephalopathy syndrome (PRES) 

/ reversible posterior leukoencephalopathy syndrome (RPLS) in 

immunocompromised patients or patients receiving a combination of immunotherapy 

and/or chemotherapy. A diagnosis of PRES/RPLS requires confirmation by brain 

imaging. The best available evidence related to children suggests that the rate of 



infectious complications in children treated with rituximab varies based on underlying 

diagnosis and was estimated to be 7.2% in children with autoimmune disorders 

(Kavcic et al., 2013). 

 
2 Definitions 
 
Autoimmune encephalitis (AE) is an acute inflammation of the brain resulting from 

body's own antibodies attacking brain tissue (e.g. neuronal cell-surface antigens 

such as extracellular epitopes of synaptic receptors) and impairing its function. It 

progresses rapidly into encephalopathy syndrome including altered mental status 

and a range of neurological and psychiatric symptoms. 
 
NMDAR Receptor is a synaptic receptor composed of two glutamate-binding GluN2 

(NR2) subunits and two glycine/D-serine-binding GluN1 (NR1) subunits. It is critically 

involved in normal neural network formation, synaptic plasticity, and higher brain 

functions such as learning and memory. 

 

Relapse is defined as the new onset or worsening of symptoms occurring after at 

least 4 weeks of improvement or stabilisation.  

 

Adverse event is any unwanted experience associated with the use of a medical 

product in a patient. It is usually classified using Common Terminology Criteria for 

Adverse Events (CTCAE) v4.0. 

 
Ovarian Teratoma, also referred to as dermoid cyst of the ovary, is a tumour, 

usually benign and mature composed of tissues not normally present in the ovary, 

typically containing a diversity of tissues including hair, teeth, bone and thyroid.  

 
Modified Rankin Scale (mRS) is a scale for measuring the degree of neurological 

disability or dependence in daily activities modified for use in paediatric disorders. 

The scale ranges from 0 to 6 (0 No symptoms at all; 1 No significant disability 

despite symptoms: able to carry out all usual duties and activities; 2 Slight disability: 

unable to carry out all previous activities but able to look after own affairs without 

assistance; 3 Moderate disability: requiring some help, but able to walk without 



assistance; 4 Moderately severe disability: unable to walk without assistance, and 

unable to attend to own bodily needs without assistance; 5 Severe disability: 

bedridden, incontinent, and requiring constant nursing care and attention; 6 Dead). 

 
P (p-value) is the level of marginal significance within a statistical hypothesis test 

representing the probability of the occurrence of a given event. It helps determine the 

significance of the results. 

 

Paraneoplastic refers to a syndrome or other systemic disturbance associated with 

but not directly related to a primary tumour or its metastases. 

 

Progressive multifocal leukoencephalopathy (PML) is a rare condition caused by 

reactivation of a virus, occurring particularly when patients are very 

immunosuppressed, resulting in life threatening and often fatal brain inflammation. 

 
3 Aims and Objectives 
 
This policy considered NHS England’s commissioning position for rituximab as 

second-line therapy for a well-defined cohort of patients with acute anti-NMDAR AE 

who have not or have inadequately responded to first-line immunotherapies.  

 

The objectives are to: 

• Provide an overview of the current evidence for use of rituximab for second 

line treatment in patients with acute anti-NMDAR autoimmune encephalitis to 

ensure evidence-based commissioning; 

• Provide a rationale and propose criteria for commissioning of rituximab for 

second line usage in paediatric and adult settings aiming at improving health 

and care outcomes. 

 
4 Epidemiology and Needs Assessment  
 
AE is a rare debilitating neurological disorder that represents a significant burden to 

patients, families and society (Graus et al., 2016). Anti-NMDAR AE is noted most 

often in young adults and children ( Titulaer et al., 2013). The true incidence of AE is 

not known. Current evidence suggests that the incidence of anti-NMDAR 



encephalitis, the commonest type of AE accounting for approximately 27% of all 

Autoimmune Encephalitis cases (Hacohen et al., 2013).   

 

0.85 per million children (aged under 18 years) per year (95% confidence interval 

0.64 to 1.06) are estimated to have NMDAR AE (Wright et al., 2015). The paediatric 

presentation has been described as more ‘neurological’ than the more psychiatric 

presentation in adults (Titulaer et al., 2013). As such, it is estimated that there are 

approximately 11 children (range 8-13) diagnosed with acute anti-NMDAR 

encephalitis every year among 12.2 million children living in the UK.  

 

It should be noted that these figures may underestimate the true incidence. 

Furthermore, some additional cases with anti-NMDAR AE emerge every year due to 

disease relapse occurring in 8% to 29% of patients (Zekeridou et al., 2015). 

 
The majority of patients (approximately 80%) are young women with an estimated 

median age of onset of 21 years; however this ranges from 8 months to 85 years. 

(Dalmau et al., 2008; Dalmau et al., 2011)  

 

In adults the proportion of paraneoplastic case varies (20.4 – 59.2%) but is higher 

than in paediatric cases (2.2 – 7.7%) (Dalmau et al., 2008; Nosardini et al., 2015). 

 

Approximately 44% of patients with anti NMDAR AE do not respond to first line 

therapy (Titulaer et al., 2013), thus are likely to need second-line therapy, although 

tumour removal may influence this response (39% with tumours fail first line therapy 

versus 48% without tumour).  

 

Currently there are around 70 laboratory confirmed anti NMDAR AE cases annually 

based on the Oxford Autoimmune Neurology Group laboratory that process 60% of 

UK’s  requests. 

 

5 Evidence Base 
 
NHS England has concluded that there is sufficient evidence to support the routine 

commissioning of rituximab for the second line treatment of a well-defined cohort 



suffering from acute anti-NMDAR AE who have not or have inadequately responded 

to the first-line therapy at four weeks of treatment initiation OR within six 

symptomatic weeks. Patients who have not or who have inadequately responded to 

first line immunotherapy is defined as deterioration of less than 2-point scale 

improvement in mRS and/or not attained a minimum score of 2 at four weeks of 

treatment initiation (usually within 6 weeks of symptom onset). 

 

Evidence summary 
A total of 11 studies were considered in the evidence review which fit the selection 

criteria. These studies provide some evidence on the efficacy and safety of rituximab 

used as a second-line immunotherapy. Rituximab was used alone or in combination 

with other first and second line immunosuppressive therapies.  

 

The retrospective observational multi-centre study of 144 children (Dale et al., 2014) 

provided the best available evidence for using rituximab in treatment of children with 

autoimmune and inflammatory CNS disorders. In the study, 87% of all patients and 

97% of patients with anti-NMDAR encephalitis had some form of benefit from 

rituximab treatment used as second-line, especially when received early. 17% of 

patients had modified Rankin Scale (mRS) of 0-2 (considered to be a good 

neurological disability score) at rituximab initiation compared to 74% at outcome. The 

change in mRS 0-2 was greater in patients given rituximab early compared to those 

treated later. The study reported a total of three deaths (2%), of which two occurred 

due to infectious adverse event.  

  

In addition, the large prospective cohort study of 577 all age patients (Titulaer et al., 

2013) found that 78% of patients with anti-NMDAR encephalitis who failed first-line 

and received second-line immunotherapy (with rituximab and/or cyclophosphamide) 

had good outcome at 24 months, compared to 55% of patients who failed first-line 

and did not receive second-line therapy. Early treatment was associated with good 

outcome (p<0.001). Furthermore the use of immunotherapy (p=0.038) and use of 

second-line immunotherapy in patients without tumour (p=0.007) were associated 

with fewer relapses. Overall 30 of 501 patients died, including 6 of 177 children. At 

24 months’ follow-up, 10% mortality rate was estimated (24 deaths among 252 

patients who were followed up at 24 months’). 



 

Rituximab used as second-line therapy was generally well tolerated with 2-3% of 

children reporting severe infusion and infectious adverse effects of grade 4 or more 

(Dale et al., 2014).  

 

It should be noted that all studies (including the large cohorts) presented in the 

evidence review are low grade studies and have significant limitations that affect 

generalisability of results and their application in clinical practice. There are no 

studies that compare the effects of individual immunotherapies, thus it is not possible 

to ascribe therapeutic benefits solely to rituximab. Furthermore, it is unclear if 

patients with anti-NMDAR encephalitis are more likely to benefit, whether use of 

rituximab has any benefits over different second-line therapies such as 

cyclophosphamide, or at which stage of disease it should be used (acute, subacute 

or chronic).  

 

Better quality evidence is needed to investigate the safety and efficacy of rituximab 

monotherapy in patients with autoimmune CNS disorders (and anti-NMDAR 

encephalitis in particular), to compare rituximab with other immunotherapies, to 

determine the most optimal dosage regimen and timing of rituximab therapy to yield 

maximum benefit, and to standardise diagnostics and safety monitoring. 

 
6 Criteria for Commissioning 
 
Employing Rituximab as a second line agent is a key immunotherapeutic strategy in 

the acute treatment of anti-NMDAR AE. Rituximab selectively targets B cells and 

provides sound biological basis for treatment of an antibody mediated disorder. 

Whilst other immunosuppression therapy is available for use as second line therapy 

in acute anti-NMDAR autoimmune encephalitis, their slow pace of response (e.g. 

mycophenolate) and side effects (e.g. cyclophosphamide) in children and adults 

limits their utility.   
 

It is proposed to routinely commission rituximab as second line therapy for children 

and adults, including those with an identifiable tumour (e.g. ovarian teratoma) when 

all of the following inclusion criteria have been met.  



• Patients with a confirmed diagnosis of anti-NMDAR autoimmune encephalitis 

based on identification of NMDAR antibodies in cerebro-spinal fluid (CSF).  If 

CSF is not available the full Graus Clinical Criteria and NMDAR anti-body 

positive in the serum are sufficient (refer to figure 1 for more detail). 

• Patients have had adequate first line immunotherapy and have not or have 

inadequately responded to the first-line therapy at four weeks of treatment 

initiation OR within six weeks of first symptoms, defined as deterioration of 

less than 2-point scale improvement in mRS and/or not attained a minimum 

score of 2 at four weeks of treatment initiation (usually within 6 weeks of 

symptom onset).  

• For patients aged 18 years and younger, they must have been reviewed by a 

Consultant Paediatric Neurologist and managed within a tertiary paediatric 

neurology service.   

• In patients aged over 18 years of age, the use of rituximab must be discussed 

with a regional adult neurologist with expertise in neuro-inflammation, but by 

agreement can be managed within a setting with an established treatment 

pathway and are regularly administering rituximab.  

• Patients aged 16-18 years of age can be treated in either the paediatric or 

adult pathway.  Services must ensure timely and effective transition planning.  

Rituximab should only be administered in an area where full resuscitation facilities 

and close monitoring are available; either in a day-case setting or in acute 

admissions wards depending on clinical requirements. A doctor should be present on 

the ward/unit while the infusion is commenced.  The lowest acquisition cost of 

rituximab must be used. 

 

Exclusion criteria: 
Patients will be excluded from further treatment if they have had a severe life 

threatening infusion reaction to previous rituximab treatment, and or are considered 

by their clinician to be at higher risk due to contraindications as noted below. 

 
Contraindications: 
As per the pharmaceutical company information on contraindications (see Summary 

of Product Characteristics). 



Cautions: 

• Patients with a history of cardiovascular disease or renal impairment should 

be appropriately reviewed prior to dosing. 

• Rituximab should be used carefully in patients with history of severe 

infections, particularly tuberculosis and viral hepatitis (particularly hepatitis B). 

Patient should have undergone specialist assessment and be on active 

treatment and have stable risk of infection prior to onset of rituximab therapy. 

• The safety of vaccination, especially with live vaccines following treatment 

with rituximab is not known. Live vaccines are currently contraindicated post 

rituximab whilst B cells are depleted, and/or patients are on additional 

immunosuppressive therapy. 

• Some patients may present with mono-symptomatic psychiatric presentations; 

and must meet the diagnosis of definite or highly probably anti-NMDAR 

encephalitis based on the Graus Clinical Criteria. 

 
Dosage of rituximab:  

Paediatric patients: 375mg/m2 (capped at 500mg) x 4 doses at weekly intervals  

Adults: 1g x 2 doses two weeks apart. 

 

Response to the treatment must be monitored by mRS score and improvement of 

neurological syndrome. Depletion of B cells can be monitored by CD19/20 levels in 

peripheral blood if clinically indicated (e.g. stopping criteria).   

 

First line treatment should not be continued but maintenance oral steroids may be 

required until rituximab is biologically active. 

 

A top up dose of rituximab during acute treatment in a patient who has not 

responded to one rituximab treatment course (from 4 weeks following completion of 

first treatment course) can be considered (Child: 375mg/m2 x2 doses at weekly 

intervals; Adult: 1g) if the patient has a higher clearance of rituximab which is 

confirmed by demonstrating failure to achieve B cell depletion. 

 



A subsequent treatment course of rituximab treatment, often termed “re-dosing” 
should only be considered in a patient that has relapsed1  who has previously 

responded (improved ≥ 2 mRS) to the first course of rituximab treatment; and have 

undergone adequate 1st line treatment at relapse.  

 

For patients with severe life threatening inflammation, rituximab may be used in 

combination with another second-line immunotherapy, usually cyclophosphamide, to 

provide urgent (faster speed of action) and broader (targeting more components of 

the immune system) treatment to reduce brain inflammation. 

  

                                            
1 Any recurrence of symptoms fulfilling the Graus clinical criteria following prior symptom remission 



 
7 Patient Pathway 
 
Figure 1 

 
1. Proposal is based on Graus et al., 2016 Lancet Neurol. 15(4):391-404; supported by the largest cohort of 577 
patients, where only 1% of patients had monosymptomatic disease during the first month of illness (Titulaer et al., 
2013 Lancet Neurol12:157-65) 
2. As CSF and MRI more likely to be normal in children; care need to be given using this criteria; and that some of 
the results may not be available at time of initiating treatment. 
3. First line treatment involves oral or IV corticosteroids which may be supplemented with IVIG/PLEX depending on 
clinical policies and patient circumstances 
4. Diagnosis is confirmed (DEFINITE) on identification of NMDAR antibodies in CSF.  If CSF is not available the full 
Graus Clinical Criteria and NMDAR anti-body positive in the serum are sufficient (highly PROBABLE). In patients 
who have predominantly monophasic presentation or do not have the full clinical picture as proposed by Graus et 
al., 2016, CSF NMDAR positivity is required to confirm diagnosis (highly PROBABLE). Patients may be advised of 
support from the Encephalitis Society www.encephalitis.uk 
5. DEFINITE and highly PROBABLE are defined in the Graus Clinical Criteria. Patients with DEFINITE and in 
some circumstance highly PROBABLE disease, who do not improve of have inadequate improvement needs to be 
considered for Rituximab.  

 



8 Governance Arrangements  
 
Rituximab will be available for paediatric cases following agreement by a Paediatric 

Neurology Consultant and treated in a tertiary paediatric neurology unit.  The adult 

cases should be treated after discussion and approval by a regional adult neurologist 

with expertise in neuro-inflammation but by agreement can be managed within a 

setting with an established treatment pathway and are regularly administering 

rituximab.  Patients aged 16 – 18 years may be treated either in the paediatric or 

adult pathway.  

 

Any provider organisation treating patients with this intervention will be required to 

assure that the internal governance arrangements have been completed before the 

medicine is prescribed. These arrangements may be through the Trust’s Drugs and 

Therapeutics committee (or similar) and NHS England may ask for assurance of this 

process. 

 

9 Mechanism for Funding  
 
From April 2013 the NHS England has been responsible for commissioning 

specialised services in line with published policy on behalf of the population of 

England.  

 

The funding and commissioning will be managed through the relevant local NHS 

England Specialised Commissioning Team. 

 

10 Audit Requirements  
 
All patients who receive rituximab for the treatment of AE must be entered onto an 

electronic patient registration system. 

 

Rituximab treatment will be available through tertiary paediatric/adult neurology units 

that agree to audit and publish their results. This should include rates of adverse 

events related to the use of rituximab. 

 

 



11 Documents which have informed this Policy 
 
None. 

 

12 Date of Review 
 

This document will be reviewed when information is received which indicates that the 

policy requires revision. 
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